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(54) Position compensating method during two-way printing and scanning 



(57) A method of connpensating for errors in 
scanned data is described. A pattern is printed on a 
record sheet using a bi-directional printer head. The 
printed pattern is then scanned from the record sheet 



using a bi-directional scanner. Error compensation fac- 
tors are calculated from the bi-directionally scanned da- 
ta, to be applied to subsequently scanned image data 
to compensate for a bi-directional position error of the 
scanned image data. 
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Description 

BACKGROUND TO THE INVENTiON 

The present invention reiates to a position compen- 
sating method during two-way printing and scanning. 
lAore particularly, It relates to a position compensating 
method for a multi-tasking system having for example 
an ink-jet print head and a shuttle scanner. 

Multimedia systems, combinations of moving and 
still pictures, sound, music and words, especially in 
computers or entertainment are pervasive in the indus- 
trialised world. In line with the development of a multi- 
media computer system, printers, being one kind of pe- 
ripheral device, have become multi-functional. 

A multi-tasking system having printing and scan- 
ning functions will now be described referring to the at- 
tached drawings. The multi-tasking system having print- 
ing and scanning functions receives/outputs data and/ 
or control signals from/to an external system through an 
interface 21 . Data to be printed is transmitted from per- 
sonal computer 10 to a central processing unit (CPU) 
23 through interface 21 . CPU 23 that receives the data 
to be printed reads out a necessary control program and 
data through a memory 22, and produces a control sig- 
nal to a print driver 24. Print driver 24 controls the print- 
ing mechanism in response to an applied control signal, 
thus performing printing. 

A shuttle scanner is used to scan the document on 
which the information is recorded. When the information 
of the document is scanned through the shuttle scanner, 
an image processor 26 compensates scanned Image 
data and stores it in image memory 28. The image data, 
stored in image memory 28, is transmitted to a personal 
computer (PC) 1 0 through interface 21 under the control 
of CPU 23. PC10. receiving the image data via interface 
21, processes the image data and stores It as a data- 
base. In order to print the scanned data, data to be print- 
ed is produced again to a multi-tasking system 20. Multi- 
tasking system 20 generates a control signal to CPU 23. 
and image data is printed out on a print media through 
print driver 24 and print mechanism 25. 

The conventional multi-tasking system prints a cer- 
tain printer pattern in order to measure a print compen- 
sating value during two-way printing so that a user can 
examine the printing state with the named eye. The mul- 
titasking system employs different methods of measur- 
ing a print compensating value by sets and the print 
compensating value varies with the time. 

In a multi-tasking system employing an ink-jet print 
head, the print compensating value varies with the 
amount of ink used, and the user has to change the print 
compensating value frequently. A print compensating 
value should be changed for each set of the multi-task- 
ing system in the manufacturing process. 



SUMMARY OF THE INVENTION 

According to the present invention, a method of 
compensating for errors in scanned data comprises: 

5 

printing a pattern on a record sheet using a printer 
head which moves in a first direction; 

scanning the printed pattern from the record sheet 
^0 using a bi-directional scanner which moves in the 
first direction and the opposite direction; and 

calculating from the bi-directionally scanned data 
an error compensatbn factor to be applied to sub- 
^5 sequently scanned image data to compensate for a 
bi-directional position error of the scanned image 
data. 

The printer head may be an ink-jet print head and 
20 may be a bi-directional printer head adapted for bi-di- 
rectional printing operations. Preferably, the pattern is 
printed in such a bi-directional printing operation. 
The bi-directional printing operation may comprise: 

25 printing a first part of the pattern moving the printer 
head in the first direction; 

advancing the record sheet; and 

30 printing a second part of the pattern moving the 
printer head in the opposite direction. 

Preferably, the direction in which the record sheet 
is advanced is substantially normal to the first and op- 
35 poslte directions. 

The method may comprise: 

printing the first part of the pattern; 

40 bi-directionally scanning the first part of the printed 
pattern from the record sheet; 

advancing the record sheet; 

"^5 printing the second part of the pattern; 

bi-directionally scanning the second part of the 
printed pattern from the record sheet; and 

50 calculating from the bi-directionally scanned data a 
number of error compensation factors to be applied 
to subsequently scanned image data to compen- 
sate for a bi-directional position error of the scanned 
image data. 

55 

Preferably, the pattern is one or more vertical lines. 
The present invention also provides a combined 
printer and scanner comprising: 
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a printer head; 
a scanner; and 

control means for causing the printer head to print s 
a pattern on a record sheet nnoving in a first direc- 
tion, for causing the scanner to scan the printed pat- 
tern from the record sheet bi-directionally by moving 
in the first direction and the opposite direction and 
for calculating from the bi-directionally scanned da- io 
ta an error compensation factor to be applied to sub- 
sequently scanned image data to compensate for a 
bi-directional position error of the scanned image 
data. 

75 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The present invention will now be described by way 
of example with reference to the accompanying draw- 
ings in which: 

FIG. 1 Is a block diagram of an internal circuit for an 
ink-jet printer with a conventional shuttle scanner; 

25 

FIG. 2 is a control sequence of a position compen- 
sating method during two-way printing and scan- 
ning in accordance with the present Invention; and 

FIG.3 depicts an Ink-jet printer mechanism having 30 
a shuttle scanner in accordance with the present In- 
vention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIfy/IENT 35 

As shown in the drawings, the position compensat- 
ing method includes an initialising step S110 for com- 
pensating a print position; a first step SI 20 of sliding ink- 
jet printer head 270 from left X' to right X once it is ready 40 
to compensate a print position in S110, printing a given 
point P, scanning in two directions, and then measuring 
a printed position; a second step SI 30 of one-line trans- 
ferring a print media 1 for printing Inn an opposite direc- 
tion once the first step SI 20 Is completed; a third step ^5 
S 140 of measuring a print position, sliding ink-jet print 
head 1 61 from a right X to left X' if the second step SI 30 
is completed, scanning a given point in both directions, 
and then measuring the printed way printing and scan- 
ning is more fully described as follows. so 

Once data to be printed is transmitted to the multi- 
tasking system from a personal computer (not shown), 
a control signal according to the print operation is gen- 
erated In order to process the data to be printed as fol- 
lows. 55 

In the first place CR motor 110 that controls the ro- 
tation according to the control signal, transmits the ro- 
tating force to belt 1 30 through a pulley 1 20. Ink-jet print 



head 161 is slid along the width of the print media by the 
force transmitted to belt 130, Ink-jet print head 161 is 
moved under the guidance of a guide shaft 150. Ink-jet 
print head 161 sprays the ink onto print media 1 in re- 
sponse to the control signal. 

Once a user places the document on the multi-task- 
ing system for scanning, the document is scanned by 
shuttle scanner 162. Shuttle scanner 162 which scans 
the information recorded on the document is mounted 
on one side of Ink-jet print head 161, and moves along 
with ink-jet print head 161 along guide shaft 150 by the 
rotating force of CR motor 110. The scanned image data 
is stored by the use of the PCI 0 as a database, or proc- 
essed in PC10 according to an application program.. 

There is a difference between an actual print posi- 
tion during printing and a print position computed in the 
application software because of the printer mecha- 
nism's inertia or backlash and the time It takes for the 
ink or dot wire from the ink-jet print head to reach print 
media 1. 

The difference becomes double during two-way 
printing or two-way scanning, and value used to assure 
the best possible print quality and the scanning quality 
is compensated by software. 

For such a compensation, ink-jet print head 270 of 
first step SI 20 is slid from X' to right X, and performs a 
step SI 20a for the print operation on a given point P of 
print media 1 . 

Once printing is performed in a constant pattern on 
given point P of print media 1 , scanner 162 is slid from 
right X to Left X' to scan the printed position on print 
media 1 (SI 20b). A value of the scanned point equals 
"Yrt". If "Yfi" is computed, scanner 162 is slid from left 
X" to right X, through scanning and performs step 
(SI 20c) that measures printed position. 

If is computed, scanner 162 is slid from left X' to 
right X, through scanning and performs step (SI 20c) 
that measures printed position. 

If "Yr/ is computed after changing the printing di- 
rection, print media 1 is one-line transferred (S130) for 
printing in the opposite direction. If one line of print me- 
dia 1 is transferred (SI 30), third step SI 40 and step 
SI 40a are performed so that Ink-jet print head 161 is 
slid from right X to left X', thereby printing on print media 
1 that has been one-line transferred. 

Once printing on one-line transferred print media 1 , 
scanner 1 62 is slid from right X to left X', to measure the 
printed position (SI 40b) through scanning. The value of 
the printed position is "Y^ Once the value of the printed 
position Is "Yn" is computed, scanner 162 is slid from 
left X' to right X to perform step 140c, thus measuring 
the printed position by scanning in the opposite direc- 
tion. This scanning position is "Yr-,/. When each value 
of the printed position "Y^/. "Y,/, "Y,/. "Y^n" is pro- 
duced through the above step, it is converted into print 
position compensating information (S150), thus 
processing the print position compensating information. 

The following reference letters denote the following 
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reference things: 

Em - Error made by print mechanism 

Eh - Error by ink-jet print head 

EsS - Error by photo-accumulating time 

Em + EH - Position error between print position in 
software and actually printed position Em + Es - Error 
between actually printed position and position of 
scanned data. Once setting such an error value, the po- 
sition error equals 2 * (Em _ Eh) during two-way printing, 
and the position error equals 2 * (Em + Es) during two- 
way scanning. Accordingly, the two-way print position 
compensation is expressed as follows: 

|Yrr-Yri|/2or|Y,.Y„|/2 = Em + Es 1 



Yi=(Yu + Yii)/2 3 

|Y^ - Yi|/2 = Em + Eh 4 

The information of two-way printing position com- 
pensation is output according to equations 1 to 4. A dif- 
ference between the middle position of two-way print po- 
sition on print media 1 and position computed by soft- 
ware corresponds to a distance between ink-jet print 
head 161 and scanner 152, so 

|Y^-Yi|/2-X = dh + ds 5 

the information of scanner's position error compensa- 
tion is output through equation 5. At this point, 'dh" is a 
distance Ph between carrier 160's position PC and ink- 
jet print head 161 mounted on carrier 160, and "ds" is a 
distance Ps between position Pc of carrier 160 of the 
multi-tasking system and scanner 162's. Once two-way 
printing and scanning position compensation informa- 
tion are computed through this step, outputting the po- 
sition information Is completed through step SI 60. Once 
the position compensation information is output, it is 
stored in the memory (not shown) of the multi-tasking 
system. Thus, as two-way printing operation and scan- 
ning operation are completed, the measured data is 
converted into position compensation information to be 
utilised during the two-way printing operation and scan- 
ning operation. As described above, the present inven- 
tion automatically measures and compensates the po- 
sition error whenever the printing function of the multi- 



tasking system is used, so that the user may use the 
printing function more conveniently, and the number of 
the manufacturing steps for controlling the print position 
is decreased, thus enhancing the manufacturing effi- 
5 clency. 



Claims 

^0 1 . A method of compensating for errors in scanned da- 
ta comprising: 

printing a pattern on a record sheet using a 
printer head which moves in a first direction; 

75 

scanning the printed pattern from the record 
sheet using a bi-directional scanner which 
moves in the first direction and the opposite di- 
rection; and 

20 

calculating from the bi-directionally scanned 
data an error compensation factor to be applied 
to subsequently scanned image data to com- 
pensate for a bi-directional position error of the 
2S scanned image data. 

2. A method according to claim 1 in which the printer 
head is an ink-jet print head. 

30 3. A method according to claim 1 of claim 2 in which 
the printer head is a bi-directional printer head 
adapted for bi-directional printing operations. 

4. A method according to claim 3 in which the pattern 
35 is printed In such a bi-directional printing operation. 

5. A method according to claim 4 in which the bi-direc- 
tional printing operation comprises: 

40 printing a first part of the pattern moving the 

printer head in the first direction; 

advancing the record sheet; and 

45 printing a second part of the pattern moving the 

printer head in the opposite direction. 

6. A method according to claim 5 in which the direction 
in which the record sheet is advanced is substan- 

50 tially nomnal to the first and opposite directions. 

7. A method according to claim 5 comprising: 

printing the first part of the pattern; 

55 

bi-directionally scanning the first part of the 
printed pattem from the record sheet; 
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advancing the record sheet; 

printing the second part of the pattern; 

bi-directionally scanning the second part of the s 
printed pattern from the record sheet; and 

calculating from the bi-directionally scanned 
data a number of error compensation factors to 
be applied to subsequently scanned image da- to 
ta to compensate for a bi-directional position er- 
ror of the scanned image data. 

8. A method according to any preceding claim in which 

the pattern is one or more vertical lines. is 

9. A method of compensating for errors in scanned da- 
ta as described with reference to and as illustrated 
in FIGs. 2 and 3 of the accompanying drawings. 

20 

10. A combined printer and scanner comprising: 

a printer head; 

a scanner; and 2S 

control means for causing the printer head to 
print a pattern on a record sheet moving in a 
first direction, for causing the scanner to scan 
the printed pattern from the record sheet bi-di- 30 
rectionalty by moving in the first direction and 
the opposite direction and for calculating from 
the bi-directionally scanned data an error com- 
pensation factor to be applied to subsequently 
scanned image data to compensate for a bi-di- 35 
rectionat position error of the scanned image 
data. 
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FIG. 3 
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